Chromatographic and protein chemical analysis of the ubiquinol-cytochrome c2 oxidoreductase isolated from Rhodobacter sphaeroides.
The ubiquinol-cytochrome c2 oxidoreductase (cytochrome bc1 complex) purified from chromatophores of Rhodobacter sphaeroides consists of four polypeptide subunits corresponding to cytochrome b, c1, and the Rieske iron-sulfur protein, as well as a 14-kDa polypeptide of unknown function, respectively. In contrast, the complex isolated from Rhodospirillum rubrum by the same procedure lacked a polypeptide corresponding to the 14-kDa subunit. Gel-permeation chromatography of the R. sphaeroides cytochrome bc1 complex in the presence of 200 mM NaCl removed the iron-sulfur protein, while the 14-kDa polypeptide remained tightly bound to the cytochromes; this is consistent with the possibility that the latter protein is an authentic component of the complex rather than an artifact of the isolation procedure. The individual polypeptides of the R. sphaeroides complex were purified to homogeneity by gel-permeation chromatography in the presence of 50% aqueous formic acid and their amino acid compositions determined. The 14-kDa polypeptide was found to be rich in charged and polar residues. Edman degradation analysis indicated that its N terminus is blocked and not rendered accessible by de-blocking procedures. Cyanogen bromide cleavage gave rise to a blocked N-terminal fragment as well as a C-terminal peptide comprising more than one-third of the protein. Gas-phase sequence analysis of this peptide established a sequence of 48 residues and identified a putative trans-membrane segment near the C terminus. The blocked N-terminal fragment was cleaved at tryptophan with BNPS-skatole. The resulting peptides, together with tryptic fragments derived from the intact protein, yielded additional sequence information; however, none of the sequences exhibited significant homologies to any known proteins. Tryptic fragments were also used to generate sequence information for cytochrome c1.